The method of isolation of primary cells and their subculture influences the expression of LDL receptors on pigeon and chicken embryo cells in culture.
Previous studies from this laboratory have shown that pigeon embryo fibroblasts in culture, derived from embryo explants, do not express LDL receptors. In contrast, pigeon peritoneal macrophages and pigeon hepatocytes in culture express LDL receptors. The presence of an active LDL receptor pathway in pigeons has been further confirmed by in vivo studies which showed that receptor-mediated mechanisms were responsible for greater than 80 percent of whole body LDL clearance. The purpose of the present study was to determine the factors responsible for the failure of explant-derived pigeon embryo cells to express LDL receptors. To address this problem, both chicken and pigeon embryo cells were studied. Primary pigeon and chicken embryo cells isolated by collagenase digestion expressed high levels of LDL receptor activity using 125I-labelled pigeon LDL as the ligand. Cells isolated from chicken embryo by enzyme digestion expressed an approximately 10-fold greater LDL receptor activity than cells derived from explants. Pigeon LDL and beta-VLDL, but not methyl-LDL, HDL or mammalian LDL, bound to a limited number of receptors on pigeon embryo cells with specificity and high affinity. Other properties of the pigeon LDL receptor were similar to the mammalian LDL receptor with the exception that the pigeon LDL receptor was resistant to the proteolytic enzyme, pronase. In both pigeon and chicken embryo cells LDL receptor activity was lost with subsequent passage in culture. As a result, the failure of explant derived pigeon cells to express LDL receptors appears to be the result of two factors, the use of explant rather than enzyme-isolated cells and the loss of any remaining LDL receptor activity as a result of passage in culture. Whether this difference between pigeon and mammalian cells with respect to LDL receptor activity is the result of differences in the molecular structure of the pigeon LDL receptor remains to be determined.